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(54) Sheet with movable contacts and sheet switch 

(57) The sheet with movable contacts connprises a 
first sheet formed by an insulating film, the first sheet 
having a plurality of receptacle holes and with adhe- 
sives applied respectively to both sides of the first sheet; 
a plurality of domed, metallic, movable contacts respec- 
tively received in the receptacle holes and having cen- 
tral small holes; and a second sheet formed by an 
insulating film and affixed onto the first sheet so as to 
cover upper surfaces of the plural movable contacts, 
wherein the first sheet has connecting slots formed 
therein for connecting adjacent such receptacle holes 
with each other, and each of the receptacle holes is 
larger than each of the small holes formed in the mova- 
ble contacts and smaller than an external form of each 
of the movable contacts. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a sheet with 
movable contacts and a sheet switch using the same, 
which are for use in operating panels of various elec- 
tronic devices for example. 

Description of the Related Art 

[0002] A conventional structure of a sheet with mov- 
able contacts and that of a sheet switch are shown in 
Figs. 5 and 6. Fig. 5 is a sectional view of the sheet with 
movable contacts and Fig. 6 is a sectional view of a 
sheet switch using the sheet with movable contacts. 
[0003] In those figures, the sheet with movable con- 
tacts is made up of movable contacts 25 formed in a 
dome shape using metal, a sheet 21 formed by an insu- 
lating film, the sheet 21 covering upper surfaces of the 
movable contacts 25 and having an adhesive 23 applied 
to a lower surface thereof, and a separator sheet 26 
affixed to the lower surface of the sheet 21 to close 
lower surfaces of the movable contacts 25, the separa- 
tor sheet 26 being formed by paper or an insulating film. 
[0004] The domed upper surfaces of the movable 
contacts 25 are covered with and fixed to the adhesive 
23 which is applied to the lower surface of the sheet 21 . 
The separator sheet 26 affixed to the lower surface of 
the sheet 21 is for preventing corrosion of the movable 
contacts 25 caused by gases contained in air or for pre- 
venting the adhesion of foreign matters to the movable 
contacts, during storage or transport of the sheet. The 
separator sheet 26 can be peeled off. 
[0005] A small hole 25a is formed in a central por- 
tion of each movable contact 25, and on the lower sur- 
face portions of the sheet 21 which sun-ound the small 
holes 25a there are formed sheet exposed portions 21 a 
with the adhesive 23 not applied thereto. Since the 
small hole 25a is formed in the central portion of each 
movable contact 25, the movable contact comes into 
contact with a central fixed contact to be described later 
at an end face of an outer periphery of the small hole 
formed centrally of the movable contact 25, so that the 
contact of the movable contact with the centra! fixed 
contact is further ensured. 

[0006] Since the sheet exposed portions 21 a free of 
the adhesive 23 are formed on the lower surface por- 
tions ofthe sheet 21 which surround the small holes 25a 
of the movable contacts 25. it is possible to prevent the 
entry of the adhesive 23 onto inner surfaces of the mov- 
able contacts from the small holes 25a. 
[0007] As shown in the figures, the sheet 21 is pro- 
vided with sheet exposed portions 21b with the adhe- 
sive 23 not applied thereto, in the vicinity of lower ends 
of outer peripheral portions of the movable contacts 25, 
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whereby it is also possible to prevent the entry of the 
adhesive 23 from the lower ends of the outer peripheral 
portions of the movable contacts 25. 
[0008] The sheet switch is made up of the above 
5 sheet with movable contacts and a circuit board 27 pro- 
vided on an upper surface thereof witli central fixed con- 
tacts 29 and outer fixed contacts 28. In a removed state 
of the separator sheet 26 from the sheet with movable 
contacts, the movable contacts 25 are affixed onto the 
10 circuit board 27 using the adhesive 23 applied to the 
lower surface of the sheet 21 in such a manner that 
lower ends of the outer peripheries of the movable con- 
tacts 25 are respectively brought into abutment with the 
outer fixed contacts 28 and that central portions thereof 
15 are opposed to the central fixed contacts 29. 

[0009] In the above structure of the sheet switch, 
when an operating portion of a rubber^' or resinous 
push-button (not shown) disposed above the sheet 
switch is depressed, the associated movable contact 25 
20 is depressed by a depressing portion formed on a lower 
surface of the operating portion via the sheet 21 and is 
inverted, so that its central portion comes into abutment 
against the associated central fixed contact 29 on the 
circuit board, whereby the central fixed contact 29 and 
25 the associated outer fixed contact 28 on the circuit 
board 27 are electrically connected with each other. 
Upon release of the depressing force imposed on the 
push-button, the central portion of the movable contact 
25 is disconnected from the central fixed contact 29 with 
30 an elastic restoring force of the movable contact 

[0010] In the above conventional structures of the 
sheet with movable contacts and the sheet sv/itch, how- 
ever, the movable contacts 25 are covered with and 
fixed to a single sheet 21 of an insulating film with the 
35 adhesive 23 applied to the lower surface of the sheet, so 
when the sheet with movable contacts is affixed onto 
the circuit board 27 and when any of the domed mova- 
ble contacts 25 located near the outer periphery of the 
sheet 21 Is depressed, the air present within the dome 
40 of the movable contact is forced out and causes an end 
portion of the sheet to float, thus giving rise to the prob- 
lem that dust enters through the floating end portion and 
causes an incomplete state of contact 
[0011] Moreover, the portions of the sheet 21 which 
45 surround the domed movable contacts 25 are fixed with 
the adhesive 23, so when any of the movable contacts 
25 is depressed, the air present within the dome of the 
depressed movable contact cannot escape anywhere, 
thus giving rise to the problem that the operation feeling 
50 is deteriorated. 

[001 2] Further, it Is required that the adhesive 23 be 
applied to the lower surface of the sheet 21 by such a 
printing method as masking so as to prevent the adhe- 
sive from being applied to the small holes 25a fomned 
55 respectively in the central portions of the movable con- 
tacts 25, thus causing the problem that the production 
becomes complicated and the manufacturing cost 
increases. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0013] Accordingly, it is an object of the present 
invention to solve the above-mentioned problems and 
provide a structure of a sheet with nnovable contacts 
and a structure of a sheet switch using the sheet which, 
even when a movable contact located near an outer 
periphery of the sheet is depressed, can prevent float- 
ing of the sheet and can thereby prevent the entry of 
dust, thus affording a high contact reliability, and which 
can afford a good operation feeling at the time of opera- 
tion and is easy to fabricate and low in cost. 
[0014] For solving the above-mentioned problems, 
according to one aspect of the present invention, there 
is provided a sheet with movable contacts, comprising a 
first sheet formed by an insulating film, the first sheet 
having a plurality of receptacle holes and with adhe- 
sives applied respectively to both sides of the first sheet, 
a plurality of domed, metallic, movable contacts respec- 
tively received in the receptacle holes and having cen- 
tral small holes, and a second sheet formed by an 
insulating film and affixed onto the first sheet so as to 
cover upper surfaces of the plural movable contacts, 
wherein the first sheet has connecting slots formed 
therein for connecting adjacent such receptacle holes 
with each other, and each of the receptacle holes is 
larger than each of the small holes fomied in the mova- 
ble contacts and smaller than an external form of each 
of the movable contacts. 

[0015] In another aspect of the present invention, 
outer peripheral end portions in the external form of the 
movable contacts except the small holes are affixed to 
the lower surface of the first sheet through the adhesive 
applied to the first sheet lower surface and are received 
in the receptacle holes respectively. 
[001 6] In a further aspect of the present invention, a 
separator sheet whose upper surface has been sub- 
jected to a release treatment is affixed to the lower sur- 
face of the first sheet so as to be releasable from the 
first sheet. 

[0017] In a still further aspect of the present inven- 
tion there is provided a sheet switch comprising a circuit 
board having a plurality of fixed contacts; a plurality of 
domed, metallic, movable contacts each having a small 
hole formed in a central portion thereof; a first sheet 
having a plurality of receptacle holes and connecting 
slots for connecting adjacent such receptacle holes with 
each other, the receptacle holes being each larger than 
the small hole formed in each of the movable contacts 
and smaller than an external form of each of the mova- 
ble contacts; and a second sheet formed by an insulat- 
ing film and affixed onto the first sheet, wherein the 
domed, metallic, movable contacts are received respec- 
tively in the receptacle holes of the first sheet so as to 
be opposed to the fixed contacts on the circuit board 
and in this state the first sheet is affixed onto the circuit 
board. 
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[0018] 

Fig. 1 is a partially cut-away perspective view show- 
ing a sheet with movable contacts according to the 
present invention; 

Fig. 2 is a sectional view showing a movable con- 
tact portion of the sheet; 

Rg. 3 is a partially cut-away exploded perspective 
view showing a sheet switch using the sheet with 
movable contacts; 

Rg. 4 is a sectional view showing a movable con- 
tact portion and a fixed contact portion of the sheet 
switch; 

Fig. 5 is a sectional view showing a movable con- 
tact portion in a conventional sheet with movable 
contacts; and 

Rg. 6 is a sectional view showing a movable con- 
tact portion and a fixed contact portion in a conven- 
tional sheet switch. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 



[0019] An embodiment of the present invention will 
be described in detail hereinunder with reference to 
Rgs. 1 to 4. Rgs. 1 and 2 show a structure of a sheet 
with movable contacts embodying the present invention, 
30 of which Rg. 1 is a partially cut-away perspective view 
of the sheet and Fig. 2 is a sectional view of a movable 
contact portion. 

[0020] In Figs. 1 and 2, a first sheet 1 is formed by 
a film of an insulating material such as a synthetic resin, 

35 e.g. PET (polyethylene terephthalate), with adhesives 2 
and 3 being applied throughout upper and lower sur- 
faces, respectively, of the first sheet 1 to form adhesive 
surfaces. In the first sheet 1 are formed a plurality of cir- 
cular receptacle holes la for receiving therein movable 

40 contacts to be described later, the receptacle holes 1 a 
having connecting slots 1 b for connecting adjacent such 
receptacle holes la with each other. 
[0021 ] The receptacle holes 1 a are each fonmed so 
as to be larger than a small hole formed in each of mov- 

45 able contacts to be described later and smaller than an 
external form of each movable contact. 
[0022] A second sheet 4, like the first sheet 1, is 
also formed by a film of an insulating material such as a 
synthetic resin, e.g. PET (polyethylene terephthalate). 

50 [0023] Movable contacts 5 are each formed in the 
shape of a dome having a central portion with use of a 
resilient metallic material such as stainless steel or 
phosphor bronze. The central portion is inverted to the 
opposite side when depressed with an external force. 

55 [0024] A separator sheet 6 is fonmed by a film of an 
insulating material such as paper or a synthetic resin. 
An upper surface of the separator sheet 6 has been 
subjected to a release treatment so as to be releasable 
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from the adhesive lower surface of the first sheet l to 
which the adhesive 3 is applied. The separator sheet 6 
is affixed to the lower surface of the first sheet 1 so as to 
close the plural receptacle holes la. 

[0025] The sheet with movable contacts con- 5 
structed as above is assembled in the following manner 
First, the receptacle holes la and connecting slots 1b 
are formed in plural positions as necessary of the first 
sheet 1 . Next, the second sheet 4 is registered with and 
affixed to the adhesive upper surface of the first sheet 1 lo 
to which the adhesive 2 is applied. 
[0026] Next, the movable contacts 5 are inserted 
through the plural receptacle holes 1a formed in the 
lower surface of the sheet 1 and the movable contacts 
are affixed, each at an outer peripheral end portion of is 
the dome external form, to the adhesive lower surfaces 
of the first sheet 1 on the underside of the receptacle 
holes 1 a to which lower surfaces the adhesive 3 is 
applied. In this state the central portions of the movable 
contacts 5 are abutted against a lower surface of the 20 
second sheet 4 and the movable contacts are received 
respectively in the receptacle holes la of the first sheet 
1 . Lastly, the the upper surface of the separator sheet 6 
is registered with and affixed to the adhesive lower sur- 
face of the first sheet 1 to which the adhesive 3 is 25 
applied, to complete the assembly. 
[0027] In the above structure of the sheet with mov- 
able contacts according to the present invention, when 
the movable contacts 5 are affixed to the first sheet 1 , 
the adhesive surface of the first'sheet 1 with the adhe- 30 
sive 3 applied thereto is not affixed to the central small 
holes 5a and the peripheral surfaces thereof in the mov- 
able contacts 5, so there is no fear of entry of the adhe- 
sive 3 to the inner surface side of the movable contacts 
through the small holes 5a, whereby it is possible to pre- 35 
vent the occurrence of an incomplete state of contact. 
[0028] Moreover, since no adhesive is applied to 
the second sheet 4, it is not necessary to adopt such a 
printing method as masking for the application of an 
adhesive while avoiding application of the adhesive to 40 
the abutted portions of the second sheet against the 
central portions of the movable contact Consequently 
production becomes easier and it is possible to attain 
the reduction of cost. 

[0029] Rgs. 3 and 4 show a structure of a sheet 45 
switch using the sheet with movable contacts according 
to the present invention, of which Fig. 3 is a partially cut- 
away exploded perspective view of the sheet switch and 
Fig. 4 is a sectional view of a movable contact portion 
and a fixed contact portion. In both figures, the same so 
components as in Figs. 1 and 2 are identified by the 
same reference numerals as in Figs. 1 and 2 and expla- 
nations thereof will here be omitted. 
[0030] In Rgs. 3 and 4, a circuit board 7 is formed, 
for example, by an insulating laminate such as a phe- 55 
nolic resin laminate. On the circuit board 7 are fonned a 
plurality of circuit patterns of outer fixed contacts 8 and 
central fixed contacts 9 by, for example, printing carbon 
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or etching copper foil. 

[0031] The sheet switch is assembled in the follow- 
ing manner. The separator sheets is peeled off from the 
sheet with movable contacts, for example, by pulling it 
with hands. Thereafter, the sheet with movable contacts 
is positioned onto the circuit board and the movable 
contacts, whose upper surfaces are affixed to the first 
sheet 1 and which are received in the receptacle holes 
la of the first sheet, are affixed onto the circuit board 7 
through the adhesive lower surface of the second sheet 

4 with the adhesive 5 applied thereto in such a manner 
that lower ends 5b of outer peripheries of the movable 
contacts 5 are abutted against the outer fixed contacts B 
and that the central small holes 5a of the movable con- 
tacts are opposed to the central fixed contacts 9. The 
assembly is now over. 

[0032] The operation of the sheet switch thus con- 
structed will now be described. When an operating por- 
tion of any of rubbery or resinous push-buttons (not 
shown) disposed above the sheet switch is depressed, 
the associated movable contact 5 is depressed through 
the second sheet 4 and is inverted thereby, with the 
result that an outer peripheral end face of the small hole 
5a fonned in the movable contact comes into abutment 
against the associated central fixed contact 9 on the cir- 
cuit board 7, whereby the central fixed contact is electri- 
cally connected with the associated outer fixed contact 
8. Upon release of the depressing force imposed on the 
push-button, the central portion of the movable contact 

5 is disconnected from the central fixed contact 9 with 
an elastic restoring force of the movable contact 5. 
[0033] In the above structure of the sheet switch 
according to the present invention, a plurality of circular 
receptacle holes la for receiving the movable contacts 
5 therein are formed in the first sheet 1 and connecting 
slots lb for connecting adjacent receptacle holes la 
with each other are formed in the receptacle holes 1 a, 
so when any of the movable contacts 5 is depressed 
through the second sheet 4, air 10 present in the dome 
of the movable contact 5 which is dome-shaped is con- 
ducted to the next receptacle hole la through the con- 
necting slot lb located therebetween. Therefore, also 
when any of the movable contacts 5 located near an 
outer peripheral portion of the first sheet 1 is depressed, 
the air 1 0 present in the dome of the movable contact is 
forced out, thus preventing an end portion of the first 
sheet 1 from being floated by the air. whereby it is pos- 
sible to prevent the entry of dust from the sheet end por- 
tion which would cause an incomplete state of contact. 
[0034] Besides, when any of the movable contacts 
5 is depressed, an escape place for the air 10 present in 
the dome of the domed movable contact is ensured in 
adjacent receptacle holes 1 a fonned in the first sheet 1 , 
so that the movable contact 5 can surely be inverted 
within the associated receptacle hole la, thus affording 
a good operation feeling. 

[0035] As set forth above, in the structure of the 
sheet with movable contacts according to the present 
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invention, since the first sheet having plural receptacle 
holes and with adhesives applied to both sides thereof 
is formed with connecting slots for connecting adjacent 
receptacle holes with each other, the receptacle holes 
being each larger than the small hole fonned in each 
movable contact and smaller than the external form iDf 
each movable contact, the air present in the dome of 
each domed movable contact can pass through the 
associated connecting slot and escape to the next 
receptacle hole, thus ensuring an inverting motion of the 
movable contact within the receptacle hole and afford- 
ing a good operation feeling. Besides, since it is not nec- 
essary to adopt such a printing method as masking for 
the application of adhesive, production becomes easy 
and it is possible to attain the reduction of cost. 
[0036] Moreover, since the outer peripheral end 
portion in the external form of each movable contact 
except the small hole portion is affixed to the adhesive 
lower surface of the first sheet and in this state the mov- 
able contact is received in the associated receptacle 
hole, there is no fear of entry of the adhesive to the inner 
surface side of the movable contact through the small 
hole and hence it is possible to prevent the occurrence 
of an Incomplete state of contact. 
[0037] Moreover, since the separator sheet whose 
upper surface has been subjected to a release treat- 
ment is affixed to the lower surface of the first sheet so 
as to be releasable from the first sheet, it Is possible to 
prevent corrosion caused by gases contained in the air 
and also prevent the adhesion of foreign matters to the 
first sheet and movable contacts, during storage or 
transport. 

[0038] Further, In the first sheet having plural recep- 
tacle holes and with adhesives applied to both sides 
thereof there are formed connecting slots for connecting 
adjacent receptacle holes with each other, the recepta- 
cle holes being each larger than the smalt hole formed 
in each movable contact and smaller than the external 
form of each movable contact The sheet with movable 
contacts thus constructed is affixed onto the circuit 
board with the adhesive applied to the lower surface of 
the first sheet. Accordingly, the air present in the dome 
of each domed movable contact can escape into the 
next receptacle hole through the associated connecting 
slot and hence the movable contact can surely be 
inverted within the associated receptacle hole, thus 
affording a good operation feeling. Additionally, also 
when any of the movable contacts located near the 
outer periphery of the sheet switch is depressed, it is 
possible to prevent floating of the sheet and hence pos- 
sible to prevent the entry of dust, thereby ensuring a sta- 
ble contact. 

Claims 

1. A sheet with movable contacts, comprising: 

a first sheet formed by an insulating film, the 



first sheet having a plurality of receptacle holes 
and with adhesives applied respectively to both 
sides of the first sheet; 

a plurality of domed, metalfic, movable contacts 
5 respectively received in the receptacle holes 

arid having central small holes; and 
a second sheet formed by an insulating film 
and affixed onto the first sheet so as to cover 
upper surfaces of the plural movable contacts, 
10 wherein the first sheet has connecting slots 

formed therein for connecting the adjacent 
receptacle holes with each other, and each of 
the receptacle holes is larger than each of the 
small holes formed in the movable contacts 
15 and smaller than an external form of each of 

the movable contacts. 

2. A sheet with movable contacts according to claim 1 , 
wherein outer peripheral end portions in the exter- 

2o nal form of the movable contacts except the small 

holes are affixed to the adhesive-applied lower sur- 
face of the first sheetandin this state the movable 
contacts are received respectively within the recep- 
tacle holes. 

25 

3. A sheet with movable contacts according to claim 2, 
wherein a separator sheet whose upper surface 
has been subjected to a release treatment is affixed 
to the lower surface of the first sheet so as to be 

30 releasable from the first sheet. 

4. A sheet switch comprising; 

a circuit board having a plurality of fixed con- 
35 tacts; 

a plurality of domed, metallic, movable contacts 
each having a small hole formed in a central 
portion thereof; 

a first sheet having a plurality of receptacle 
40 holes and connecting slots for connecting the 

adjacent receptacle holes with each other, the 
receptacle holes being each larger than the 
small hole formed in each of the movable con- 
tacts and smaller than an external form of each 
45 of the movable contacts; and 

a second sheet formed by an insulating film 
and affixed onto the first sheet, 
wherein the domed, metallic, movable contacts 
are received respectively in the receptacle 
50 holes of the first sheet so as to be opposed to 

the fixed contacts on the circuit board and in 
this state the first sheet is affixed onto the cir- 
cuit board. 

55 
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(54) Sheet with movable contacts and sheet switch 



(57) The sheet with movable contacts connprises a 
first sheet formed by an insulating film, the first sheet 
having a plurality of receptacle holes and with adhesives 
applied respectively to both sides of the first sheet; a 
plurality of domed, metallic, movable contacts respec- 
tively received in the receptacle holes and having cen- 
tral small holes; and a second sheet formed by an insu- 



lating film and affixed onto the first sheet so as to cover 
upper surfaces of the plural movable contacts, wherein 
the first sheet has connecting slots formed therein for 
connecting adjacent such receptacle holes with each 
other, and each of the receptacle holes is larger than 
each of the small holes formed in the movable contacts 
and smaller than an external form of each of the mova- 
ble contacts. 
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